States it is widely recognised that, despite excellent higher education research and training expertise, the UK is generally weak in transferring this knowledge into marketable products (House of Lords, 1997). In particular, there is serious underutilisation of science and technology graduates by the increasingly important small and medium enterprise (SME) sector. The aim of this paper is to explore the potential for absorbing the "know-how" of science and technology graduates into the SME sector. Special consideration will be given to the attitudes of these graduates towards SME employment, while business start-ups as alternative career options are also explored. The data are derived from a survey of 250 Manchester-based science and technology students. The paper concludes with relevant policy recommendations.
Introduction
There has been considerable interest in recent years on the part of the UK Government in the ways in which further and higher education can play a vital role in achieving economic growth. This interest has manifested itself in a variety of policies, such as the Enterprise in Higher Education initiative, a part of the "Strengthening Competitiveness through HE" Programme, which will continue until the millennium. At the same time, private industry has taken similar initiatives through programmes such as the Shell Technology Enterprise Programme (STEP), a project which exposes undergraduates to a period of action learning in small businesses. Various other government-and industry-led initiatives have been matched by a growing interest among academics who have been studying educational linkages between higher education institutions (HEIs) and local large and small firms (Harvey, 1996; Williams and Owen, 1997) .
This focus of concern is further buttressed by the growing importance of SMEs as potential employers. The latest estimates show, for example, that businesses with fewer than 100 employees account for more than 50 per cent of non-government employment, and nearly 50 per cent of turnover in the UK (DTI, 1996) . Moreover, firms employing less than ten people account for around Science and technology graduates 127 29 per cent of all non-governmental employment, and contribute around 13 per cent of total turnover.
Against this background, a basic underlying premise of the initiatives alluded to above, is the belief that there exists a mismatch between the aspirations of graduates, and needs of industry. In addition, it is believed that facilitating a link between these two interest groups will both help graduate employment and increase the efficiency of SMEs through better qualified and trained staff. In particular, it is thought that the SME sector needs to play a greater role in attracting and absorbing graduates if this sector is not to suffer skills shortages, particularly with regard to management expertise (Lynch, 1993) . Moreover, on the supply side, graduate numbers are rising, with a doubling of the number of young people entering higher education, and subsequently the job market, since the mid-1980s (Williams and Owen, 1997) . Hence, competition for jobs is greater than ever, thus implying an additional supply-side need to consider SMEs as viable vehicles for graduate careers.
However, despite the potentially increased importance of SMEs as graduate employers, graduates generally tend to remain suspicious of SME employment, and view training and employment prospects as better in a larger organisation (Barthorpe, 1996) . Additionally, HEIs, as suppliers of graduates to both small and large business, have been heavily criticised, as witnessed by the observation that: "Universities are on the defensive everywhere, distrusted by governments, worried about losing income and influence. Nothing less than a populist backlash against academia appears to be under way … academics rarely give value for money" (The Economist, 1993) . These criticisms partly arise because graduate skills largely remain unsatisfactory as far as industry is concerned. SMEs, for example, identify key skills that are often lacking among newly-hired graduates (Watson, 1993) , and for which HEIs are naturally blamed (e.g. Carsrud, 1991) .
Research objectives of this study
With a "job for life" becoming an increasingly unrealistic scenario for most graduates entering employment, and traditional career paths becoming less secure and less predictable within large organisations, graduates need to be more flexible in their attitudes towards employment. Put simply, they must be prepared to consider a wider range of employment options. However, HEIs have a clear duty to ensure that their students are equipped with the necessary knowledge and skills that prepare them to survive beyond graduation, and equip them for a rapidly changing and varied work environment. It has been suggested above that, given the growing importance of the SME sector, graduates will be increasingly employed by SMEs. It is, therefore, essential to find ways of facilitating and strengthening links between graduates and the SME sector. Against this background, we analyse the views and attitudes of science and technology undergraduates towards employment in general, and SME employment in particular, based on the general hypothesis that the talent of such graduates currently is not accessed efficiently by the small business sector.
Contextual features
A total of 250 questionnaires were collected from MU and UMIST sources across the three academic disciplines at undergraduate and postgraduate levels. The breakdown of these students by institution and discipline and undergraduate/postgraduate status are given in Table I . In terms of general characteristics, an expected 77.2 per cent majority of these students were from the UK, while 82.8 per cent of them were male, as might be also anticipated from While only a minority of students originated from biological sciences at Manchester University, this imbalance was condoned for the purposes of this general preliminary analysis since the overall balance between undergraduate and postgraduate was almost equal. In any case, initial analysis of the data indicated that there was little variation between institutional affiliation, discipline or level of course in terms of response patterns.
Analysis below will generally proceed on the following basis. After a brief consideration of general contextual variables in a frequency format within the text, significant specific bi-variate analysis will be presented in tabular form, which has been selected from a comprehensive analysis of all potential contingency relationships between pairs of variables, and which have been discovered to show difference at the p = 0.05 level or stronger, as a result of chisquare testing.
Data analysis Factors influencing career choice General.
When asked what sources of information were utilised by students to discover employment opportunities, the university careers service was ranked as the most influential option at 79.8 per cent, followed closely by the 78.3 per cent of students who used their own personal initiative. Less practised methods were the use of company databases (29.9 per cent), and the advice of university faculty (40.3 per cent). In general, 93.5 per cent of students rated job satisfaction as the most important factor influencing their career choice, followed by prospects of careers progression at 82.9 per cent, with salary levels slightly lower at 75.6 per cent. Of the 43 per cent of students who stated that they had been applying to specific companies for jobs, the most influential factor on which they based their choice was the company's area of industrial activity (85.0 per cent), followed closely by the company's reputation (79.6 per cent).
Specific. When addressing the issue of why students were not particularly drawn towards careers in SMEs, data from the survey suggest that this trend may be due, in part, to how students acquired information on employment opportunities. From the above general data, it is already clear that the career service is a particularly well-used source of job information. The importance of this main source is again particularly significant when compared to the factors that prompted students to apply to specific firms. For example, an extremely high 91 per cent of students who felt that a prospective company's career development policy was very important to them as job seekers were also "most influenced" by the careers service in terms of advice and assistance regarding possible employment options; compared to a lower 64 per cent for students in the "most influence" careers service category who thought career development policy less influential, a difference that was significant at the p = 0.001 per cent level (Table II) .
A similar connection was also found in terms of the extent to which a company's size determines employment seeking, and whether students were more likely to use the careers service to apply for vacant positions. For example, 90 per cent of students who found large firm size influential in their job applications were once again strongly influenced by the Careers Service, compared to a lower 71 per cent for those least influenced by large company size, a difference that was again significant at the p = 0.02 per cent level (Table  III) .
On the basis of these data in Tables II and III , therefore, it might be generally concluded that a high importance attached to Careers Service is linked to a preference for large firm employment, and employers who possess "career development policies", which clearly also tend to be larger firms. Further, this evidence also hints that careers services may be biased towards providing information on larger firms.
Other data suggest that it is not only the careers service, but also students, who may be biased in favour of large firms, since there is a highly significant link between those respondents who were influenced by the offer of company "fringe benefits" and those students who utilised the national press to seek potential employment (see Table IV ).
If it is assumed that, in the majority of cases, larger firms are generally those that can advertise on a national scale, and are also mainly in a position to offer employees fringe benefits (such as company cars and bonus schemes), then it is Although university faculty were not observed to be highly influential in helping students to find jobs, there is a strong link between students who did benefit from this source and how the company's reputation influenced the students decision to apply for employment. Table V reveals that, of those respondents most influenced by faculty advice, 39 per cent of respondents were highly influenced by company reputation, compared to a much lower 12 per cent in the "least influence" by company reputation category, a difference that was significant to the p = 0.034 per cent level. This result may simply arise from the faculty member's informed opinions expressed in lectures or conversations with his/her students, rather than a formal "career advisory" session. Moreover, within the subject areas chosen for this study, there may be relatively few "wellknown" firms that faculty can recommend. Thus, with no other basis for opinion, a student's attitude to a particular firm could be influenced strongly by a faculty member to the point of applying to, or ignoring a company, as a potential employer.
Although "company database" did not rank highly as an option for obtaining information on potential employment, there was a strongly significant relationship between the 38 per cent of students who were highly influenced to apply to a company based on its corporate culture, and those that utilised the (Table VI) , when compared to the lower 11 per cent for those students using a company database where corporate culture was of low influence (i.e. statistically significant at the p = 0.01 per cent level). Students who gain access to detailed information about a company in this way can combine what they read with their own personal career criteria. The data in Table VI suggest that use of company database information increases the perceived importance of corporate culture among students.
To conclude this sub-section on factors influencing career choice, there is evidence to suggest that the students surveyed equate large company size with potential personal success, and base their decisions to apply for employment on this criterion. For instance, 59 per cent of respondents who were highly influenced by the prospect of career progression actually applied to specific companies on the basis of their large size, compared to a much lower 17 per cent of students who were least influenced by career progression, a difference significant at the p = 0.006 per cent level (see Table VII ). This result, then, must partly explain why students believe that smaller companies would not allow them to gain the important career progression they might expect from a larger firm. Indeed, evidence presented earlier strongly suggests that the perceptions of SMEs by students are strongly influenced by the advice they receive from "expert" sources.
Attitudes towards SMEs as employers
General. An overwhelming majority (84.3 per cent) of students had never considered applying to SMEs for work. However, what is worthy of note is that a substantial majority (70.8 per cent) of these students stated that they would be willing to consider SMEs as potential employers when the option was suggested to them. The lack of interest in SME employment applications must be partly influenced by the fact that a majority (61 per cent) of students perceived salaries offered by SMEs to be lower than larger-sized firms, while 60.2 per cent of students also perceived their career progression to be poorer if employed by such businesses. On the positive side, however, 74.7 per cent of undergraduates expected that an SME working environment would provide them with greater personal authority, while 79.2 per cent expected an SME to provide greater involvement in decision making. Specific: students who had sought employment in an SME. Clearly, there are a number of personal factors which could influence the attractiveness of SME employment. It might well be the case that, in the absence of any real work experience, the prospect of working in a small firm might appear unattractive and rather parochial. Large firms often seem more "glamorous", while small firms are often associated with the negative image of the "sweatshop", in conditions where an "overbearing boss" may put unreasonable pressure on his/her staff. These general observations are given some support by Table VIII , which reveals a significant relationship between the propensity to seek SME employment and previous work experience.
Although, overall, only a minority of 39 students had applied to an SME for work, a significantly larger 19 per cent of students with previous work experience had applied to SMEs for employment, compared to 8 per cent of students with no previous work experience, a difference sufficient to produce a chi-square value significant at the p = 0.03 per cent level. This result is of considerable research and policy interest since it supports the assertion that general work experience is likely to reduce prejudice against SMEs, and is further supported by the evidence of Table XI on the propensity to consider SME employment, later in this paper.
Apart from previous experience, the character of individual students may influence the attractiveness of SME employment. For example, the presence of less bureaucracy and freedom to work independently is a potentially attractive alternative SME stereotype which conflicts with the "overbearing" archetype rehearsed above, which might be attractive to the independent-minded graduate. An indication that a desire for independence might be associated with an interest in SME employment is provided by response to a question on the attractiveness of delegated responsibility, 25 per cent of respondents in the "most influence" category had applied to SMEs, compared to a lower 9 per cent of their counterparts in the "least influence" category, a difference that was significant at the p = 0.02 per cent level. This result, and others to follow, suggest that SME employment is generally perceived to be associated by a minority of students with a more free, less bureaucratic, work environment. The attractiveness of this proposed informal SME work environment is lent further support by Table X, in which it is clear that students who had applied to an SME for employment rated a formal career development policy as far less important than students who had not chosen this option.
In particular, 49 per cent of those respondents finding a career development policy "least influential" had sought SME employment, compared to 23 per cent of the group viewing a career development policy as "most influential" on the career choice, a difference strongly significant during chi-squared testing at the p = 0.009 per cent level. These results already begin to imply that students who seek SME employment, although relatively few in total number, may be more radical and less risk averse when considering their career options than their more profuse, but conservative, counterparts.
Would students, who had not sought SME employment, ever consider applying to an SME for work? Given that, as anticipated, only a small proportion of students had actually applied to an SME for employment, the majority of students who had not sought an SME career were further questioned to ascertain their more detailed views on a possible career in an SME. Interestingly, a number of tendencies unearthed in the previous sub-section on actual SME applicants were strengthened by the following results. In particular, the "previous experience" argument, in that it was argued that previous experience was likely to trigger more enthusiasm for SME employment, was further supported by the strong results of Table XI . In Table XI , there is a clear relationship between the number of previous jobs held by students, and the tendency to consider applying to an SME for employment. For example, while 59 per cent of student who had experienced one previous job stated that they would consider SME employment, the figure rose to 82 per cent in the three previous employer category, thus producing a chi-square value confirming significant difference at the p = 0.01 per cent level. Indeed, of the sub-category of students who were willing to consider an SME post, the figure of affirmation rises smoothly from 24 per cent in the one employer category to 40 per cent in the three employer cohort. This is further strong evidence, to be taken together with that of Table IX above, to indicate that previous work experience significantly increases the likelihood of a student being amenable to SME employment. The policy implications of this strong finding are widespread, and will be considered in the conclusions of this paper.
It is possible that one prejudice, often held by students in advance of actual experience, is that management salaries in SMEs are generally lower than in larger firms. This impression is confirmed by the results of Table XII , where it is clear that the students who would not consider applying for work in an SME tended to believe that SME salaries were lower than in larger firms. Of the sub-category of students who would not consider employment in an SME, 42 per cent of respondents considered a low potential salary in an SME "most influential", compared to almost half that proportion at 24 per cent who considered a potential low salary "least influential". This difference was sufficient to produce a chi-squared test significant at the p = 0.05 per cent level. An interesting further association that emerged from data analysis in this section of the paper was a link between the propensity for students to look favourably upon SME employment with whether respondents has considered founding a new business. Table XIII makes it clear that, in terms of "considering founding a business", 85 per cent of those students who would consider working in an SME also would consider founding a new business, compared to a lower 68 per cent of students who would not consider founding a new firm.
Thus, there is clearly a tendency for the more radical and possibly risky options of SME working and new firm formation to be linked. In some respects this finding is not surprising since there may be a tendency for those students who have an eventual desire to begin their own small firms to gain prior experience in an SME "going concern" in advance of "going it alone". However, from another perspective, it is somewhat encouraging that only a minority "hard core" of 27 per cent of students who had not applied to work in an SME neither would consider working for a small firm, nor starting a new business.
To what extent would certain factors contribute to the attractiveness of SME employment (all respondents)?
All survey participants were asked to give their views on factors that would contribute to the attractiveness of SME employment. The following statistically significant relationships have been extracted from a larger set of insignificant results. Two particular relationships are worthy of comment here. First, in Table XIV , "involvement in decision making" as an SME employment attribute was significantly related to whether students were "considering founding a business".
Perhaps not surprisingly, in terms of founding a business, 95 per cent of those students for whom the new business option was attractive, considered involvement in decision making "most influential", compared to a lower 75 per cent of students who were not seeking to form a new enterprise, a difference This is a logical, but reassuring, result in that we might anticipate that, although an involvement in decision making is a generally desirable goal, it is particularly attractive to those students for whom the establishment of a new firm is an attractive option. Second, on a more negative note, "involvement in R&D" as an attractive feature for SME involvement among students, was linked to "lack of confidence" as a reason for not seeking to begin a new firm in Table XV . This is an interesting result since it suggests that, for a minority of students, a subordinate role in the R&D department of an SME, rather than involvement in front-line management, may provide a "coping strategy", which would deliver an interesting R&D-based job, without the stress involved in being directly responsible for the day-to-day survival of the firm concerned in terms of senior management. This finding supports the general tenor of other results above which tend to suggest that SME employment is associated, in the minds of many students, with higher stress in terms of a senior management work environment, particularly by those who have no direct experience of work. Clearly, some students view such stress as unattractive, while a significant minority of others see it as an exciting challenge. students recorded a desire for independence as the key factor driving them towards self-employment. Only 21.9 per cent of students considered selfemployment to be a "back-up" strategy because of lack of any other employment options. However, 75.7 per cent of these aspiring entrepreneurs considered lack of business finance and training to be the biggest barriers to the setting up of prospective businesses. A further 55.6 per cent identified poor career advice as a major obstacle. Given that around 80 per cent of survey students sought advice from the university careers service when seeking employment, there is obviously scope for career advisors to play a more effective role in promoting self-employment.
Attitudes towards self-employment
Of the 82.4 per cent respondents who had stated that they had not given serious consideration to founding their own business, 63.6 per cent indicated that they might consider this founding option at some point in their future careers, provided that there was adequate financial support (i.e. 80 per cent), business training (i.e. 65.1 per cent), business start-up advice (i.e. 70.5 per cent), and an access to some form of business support network of other graduate entrepreneurs (i.e. 60.3 per cent). A substantial 35.2 per cent minority of graduates, who had stated that they had neither considered self-employment, nor were likely to do so in the future, identified lack of finance as the biggest hindrance (i.e. 87.6 per cent) followed by lack of information (i.e. 71.2 per cent) and lack of relevant business skills (i.e. 58.8 per cent). Interestingly, the concerns of these respondents match closely with those who were amenable to selfemployment.
Specific: were students considering the founding of a new business? In circumstances where graduate employment prospects are never assured, the chance of becoming self-employed remains an employment option which also allows the graduate to become master (or mistress) of their own destiny. It is certainly true that the graduates emerging from this study will have good technical skills that could, given favourable circumstances, provide them with the basis for a technically-based manufacturing-or service-sector-based new business. However, as we have discovered throughout the above analysis, the extent to which individual students will consider the option of new firm formation will partly depend on their willingness to be radical in terms of employment behaviour, and risk-taking. In a similar manner to the way in which students vary in their willingness to work for SMEs, the attraction of founding a new firm will, to some extent, depend on the individual's character in terms of risk acceptance or avoidance.
Nonetheless, an asset that might reduce risk and the barriers to new firm formation is relevant information which allows business decision makers to reduce stress associated with new strategic actions, of which a new business formation is a key initial step (Oakey and White, 1993) . Thus, it is not surprising to discover from Table XVI that, where those students considering the forming of a new firm were concerned, a greater availability of business modules within their degree courses was considered important. While a significant minority of 33 per cent of students considering the formation of a Science and technology graduates 139 new business placed high emphasis on business modules, potential founders not in favour of business modules were approximately half this figure at 18 per cent (Table XVI) , a result sufficient to produce a significant difference during chi squared testing at the p = 0.04 per cent level.
Would students ever consider starting their own firm? (for those answering negatively to previous question on starting a new business)
Perhaps the most interesting results from this follow-up question, on whether students replying that they would not begin a new business would ever consider starting a new business, are the implied motives of such respondents. Table XVII , which relates whether respondents "would ever begin a new firm" to the propensity to believe that pay in SMEs is low, reveals that, of the students who would never begin a business, only 20 per cent believed that perceived lower SME salaries had a low influence on SME employment, while a much larger 49 per cent thought that low SME salaries would be "most influential" on SME employment potential, of difference strong enough to produce a chisquared value strongly significant at the p = 0.001 per cent level.
Clearly, there must be some common thread here in that the students not interested in beginning a new firm may view such firms as poor generators of personal income. Such a result concurs with the evidence of Table XII above, where it was clear that perceived low salaries in SMEs tended to inhibit students from applying to SMEs for employment.
In a similar vein, the link in Table XVIII between students who would never consider the establishment of a new firm with "poor career progression" is of a Table XVII . Ever consider setting up own business by influence of salary level similar, although perhaps more subtle, nature to the above information on poor salary prospects.
In a sense, "poor career progression potential" is not relevant to new firm formation since, presumably, a new firm founder would be the owner, or at least a senior executive, of any new firm. However, in this instance, the emphasis on "career progression" might be viewed as a surrogate for a lack of immediate initiative on the part of the respondent student of the type needed to begin a new business venture since he/she would settle for promise of authority rather than its immediate achievement. Put simply, such an emphasis on "career development" is a very conservative and risk-averse tactic in terms of career advancement, as compared to beginning a new firm.
It is certainly true that, of the students represented in Table XVIII as not being interested in ever beginning a new business, only 26 per cent viewed "poor career progression" as of least influence, compared to 45 per cent of respondents who considered this factor "most influential". Thus, those students who see their future within a large safe bureaucratic organisation are neither attracted by risky new firm formations, nor by small firms with a shallow career structure within which they could not progress slowly. Indeed, employment in an SME might mean that senior management responsibility would follow rapidly and, perhaps more importantly, the safety of mediumterm career progression would be absent. The results of this sub-section contribute to a growing impression that some students are not interested in SMEs as employment options because they see them as inherently risky vehicles for employment in terms of long-term survival, high salaries and secure career structures within which conservative speeds of advancement can be achieved.
The extent to which factors would hinder your propensity to set up a new business A final question was put to respondents to ascertain if there were any important remaining factors that might hinder their propensity to begin a new business. Three interesting findings emerged from this phase of analysis. First, the citing of a lack of information upon which the business might be formed was related to the previous work experience of the students concerned. Put simply, while 92 per cent of students who had only experience of one previous employer found a Poor lack of information most influential, as might be expected, this figure declined to 64 per cent in the group of students who had gained experience in three previous jobs (Table XIX) . Clearly, this result suggests that previous work experience fits the student to be better able to make more accurate decisions in their first permanent job after graduating. This assertion on the value of previous experience was also borne out by a more realistic view of the nature of SME employment (apparent in Table XI above) .
Second, the basic weakness of poor previous experience is further supported as a problem in Table XX , which reveals information on the relationship between the level of family support and the need for business training.
As might be expected, students who have been able to access family support had a lower need for business training. In Table XX , in cases where a lack of family support had been "most influential", business training was seen as least influential in 10 per cent of cases, whereas it was viewed as "most influential" in a much larger 26 per cent of instances, sufficient to produce a chi-squared test significant at the p = 0.02 per cent level.
Conclusions
The results contained in this paper raise a number of issues relevant to policy which might, if addressed in terms of ameliorative action, lead to a more conducive environment for graduate-based SME employment and new firm formation. In terms of specific results, a number of interesting trends are worthy of note. 
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First, taking the results mainly in the order in which they appeared, there was varied evidence to confirm a suspicion, raised in the introduction to this paper, that many students maintain a "natural" bias in favour of large firms when making career choices. It was further noted that part of the explanation for this tendency might be the unbalanced nature of the original information provided to students by career advice agencies, which tended to be strongly large firm oriented. Although it is always difficult to fix the direction of any causality in such circumstances, it is likely that students originally have a predilection for large firm employment, which is further reinforced by the information provided to them by career agencies. The recommendations of faculty staff, which also often favour larger firms, appeared to have a significant impact upon some students.
More specific enquiries into the attitudes of students towards SME employment supported a growing impression that the popularity of large firms as employers reflected a degree of "conservativeness" on the part of the majority of students, who sought such large firm employment. An early interest in "fringe benefits" was buttressed by a preoccupation with career progression in a substantial majority of cases. This trend was further supported by later conservative behaviour towards new firm formation (as discussed below).
However, perhaps the most important tendency in the data was that enthusiasm for SME employment and new firm formation was strongly linked to previous work experience. Perhaps the knowledge gained from actual hours spent working for large bureaucratic firms tended to increase the attractiveness of the small firm environment, while those students who have worked in small firms found them pleasant non-volatile environments in which to build a personal career. This result strongly vindicates the type of scheme pioneered by Shell (i.e. STEP) in giving students experience of small firms prior to graduation. Students who undertake such programmes substantially negate the need for career advice by substituting their own personal experience for the "second-hand" views of others, which is always a more potent motivator.
The rather "conservative" attitude noted above, revealed in terms of SME employment, was further maintained in terms of new firm formation. Indeed, while there was a majority of students seeking to take the large firm option, who emphasised high salary, career development policy, career structure and fringe benefits, those interested in small firms conversely tended to be attracted by autonomy and the delegation of responsibility. In general terms, while there was a "hard core" of students who would probably never work in (or establish) an SME, another significant minority of students found both SME options attractive, while a remaining rather large group might be attracted to "the SME cause" if better information and support could be provided.
The final general conclusion of this paper must be that better information is the key to more involvement by graduates in SME employment and formation. Students with personal work experience tend to view SMEs more favourably, while inexperienced students tend to be heavily influence by prejudices that have no foundation in fact, and which are often exacerbated by the "assistance" Science and technology graduates 143 provided by career advice centres. The clear message from the results of this paper is that increased student experience of SME work environments, better information on what SMEs are, how SMEs operate, and more resources to support transfer, will increase the flow of science students into SMEs, where the relationship formed will be beneficial to the firm, the graduate and the wider UK economy.
